the researchers. The actual case to justify these investments by universities is that, if they do not invest in these powerful and affordable tools, they will not be able to attract top talent or remain scientifically competitive.
The second challenge to the facility business models comes from their own success, in the form of mission or scope creep. At facility reviews, the most hotly discussed areas after the number of beam days provided to users and the number of high-impact publications, are all value-added science support items such as data analysis, support for sample environment etc. It is natural, of course, given the position of many largescale facilities at the nexus of scientific and technological advances, to try to drive innovation in many key areas that enable new science. Facilities also benefit from resources, engineering expertise and project management skills to drive that technological innovation. However, in order to remain competitive and add value, the potential for upward scope creep is clearly evident. This can include sample preparation and characterization laboratories, deuteration facilities, highpressure facilities, high-performance computing infra-structure -the list grows continually. The diversity and size of scope that adds value, and is demanded by the community, is significant and facilities are stretched to their very limits to satisfy these demands.
With the technological development of affordable and impactful laboratory-based tools and their ever-growing scientific scope, large-science facilities need to review their strategies in order to continue to add value for their scientific communities. To ensure success, facilities will need to be fully cognizant of the scientific and technological developments that are taking place outside their own domain. Competitive analysis with techniques available at an affordable price to universities will be needed in order to drive priorities and new investments. New strategies to remain competitive will likely challenge some established fields that have had a long-term presence in large-scale facilities, but perhaps are best served now by other means. Creating that headroom to allow for new innovations and investment for these new strategies, is essential in order to develop new opportunities that will continue to add value to the scientific community for the next decades. What is also essential is enhancing and possibly rethinking engagement with scientific communities, perhaps even giving these communities a greater role in the valuechain of large-science facilities.
